The test-particle formalism of Rostoker is applied to electrons which move only in one dimension through randomly distributed, singly charged ions. This model is appropriate to the limit of infinite magnetic field. The test particle equations are solved to find the conductivity 0. (k, co),for arbitrary wave number k, neglecting electron-electron correlations. In the long-wavelength limit k= 0 our result agrees with previous work. We then find explicit expressions for 0. (~), using degenerate statistics for the electrons. Contributions 
The quantum-mechanical problem was solved by Oberman and Ron and by Wolman and Ron' for an electron gas in a magnetic field. Their approach was a kinetic one, much like the previous references. Rostoker '&' has developed a test particle formalism for dealing with many-body problems, and it has been extended to quantum systems by Rensink. " In this paper, we show how the testparticle method may be used to calculate the highfrequency conductivity of a one-dimensional model for the electrons in the limit of infinite magnetic field. Our calculations are based on the classical equations of motion given in Ref. 7 . However, the results are also valid for quantum systems, 4 and we explicitly evaluate the conductivity for a zero-temperature electron gas containing static ions. In the long-wavelength high-frequency limit, we find a resonant contribution due to undamped electron plasma modes in the unperturbed system, as well as a nonresonant or individual particle contribution.
The corrections to this result for finite magnetic fields are also analyzed. random distribution of stationary, singly charged ions. The problem is made one-dimensional by assuming that the electrons move only in straight lines parallel to some arbitrarily chosen direction. This would correspond to the situation in which a strong uniform magnetic field is applied to the system, thus constraining the electrons to move only along field lines. In this case, the "scattering" is simply a modification of the electron motion along the field lines due to the randomly distributed ions.
The basic idea of the test-particle treatment is that a system of interacting charged particles behaves approximately like a collection of statistically independent "dressed" test particles. A dressed test particle is a composite charge made up of a bare particle and the polarization charge that it induces in the system. The essential piece of information in this analysis is the response of the system to a single test particle; i.e. , the probability for finding a particle with velocity v and position x, given that there is a test 
The potential Q is that of an individual ion plus its "polarization cloud" due to Coulomb interaction with the electrons.
III. LINEAR RESPONSE
We expand P, f, and Q. in powers of the electric field E(x, t). For a homogeneous system the unperturbed electron distribution f, is a function of velocity only. The zeroth-order terms of Eqs. (7) and (8) are
At this point, we Fourier decompose in k, q, and~:
The zeroth-order equations immediately yield the shielded ion potential and the static conditional probability:
y, (q) =4me/q'D(q, 0),
%'here~is an infinitesimal positive quantity which insures that the perturbation goes to zero as t--~.
The equations to first order in E become Bf (v) n. e' dq iq
Using Eqs. (18) and (18),
Equations (17), (18), and (20) 
Integrating by parts» we may wri'te f&~& ln tl&e form
This relation for Q, ('& enables us to write Eq. (18) for P, 
he expression for the longitudinal current is
Integrating by parts over 'g» and using
we obtain for the conductivity
This is our result for the one-dimensional conductivity, ignoring the electron-electron correlation. (38) and find m&u 'q 'a'exp(--'q 'a') D, (q, (u) For~»~p the ratio of the resonant to the nonresonant contribution is (1&op/2mvF')', and since vF -0 as B -~w e conclude that the resonant contribution will be dominant in high magnetic fields.
The role of the ions in the conductivity problem is twofold. First, they act as scattering centers for the density waves induced by an external field, thus supplying the momentum necessary to convert a (0, &u) density wave into a (q,~) normal As one goes to higher frequencies co or weaker magnetic fields so that~&n(d~where n is an integer, then a similar picture of the resonant and nonresonant parts of the conductivity will be valid. In this paper we have calculated the conductivities arising from the n = 0 and n = 1 terms in the dielectric function. For arbitrary n, the behavior of D(q, &o) in the vicinity of u& = n&uc will be qualitatively similar to that shown in Fig. 3 To find the resonant contribution to o(&u) we use the semiclassical expression for D(g, &u) obtained by taking $-0;
In spherical coordinates we have qz = p. q and the zeros of D as a function of p, are given by p, '(q) =(o'/((o '+q'e ') .
To get the nonresonant part of the conductivity we need to evaluate Q'2 I= f q dq f dq (q '/q') D, (q, (o) [D,(q, (o) ]'+ [D,(g, (u) 
